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Updated LANL model for autonomous 
template-based detection and performance 
quantification and implementation with 
MATLAB ® 

Bottom Line Up Front (BLUF) (1/2)
§ Autonomous algorithms use energy detectors to 

find template waveforms for repeating sources
§ These template waveforms parameterize pattern 

matching detectors
§ Template extracting is upstream of all template 

matching efforts. Operations must adaptively 
quantify performance of template methods
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§ The LANL noise-adaptive signal detector module clearly outperforms detectors with static signal 
detector thresholds. The precision and recall at minimum SNR reflects background detection values

Bottom Line Up Front (BLUF) (2/2)
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Detect Signal

Extract Signal Build, Store 
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Preprocess 
Templates
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Against Data Detect and 

Estimate Target 
Waveforms

§ Autonomous algorithms use energy detectors to find template waveforms that represent repeating sources
§ These template waveforms parameterize pattern matching detectors
§ Template extracting is upstream of all template matching efforts. Operations must adaptively quantify 

performance of template-extraction methods.

Classical model of the autonomous 
detector module

Mission Relevance Contribution Status Update Outlook
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The Status Update will review the noise 
adaptive signal detection module and the 
injection module signal detection.
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Classical model
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updated model
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Figure authored by Richard Alfaro-Diaz (LANL)

§ Autonomous algorithm within module injects amplitude-scaled waveforms into a two-dimensional grid 
indexed by SNR/amplitude and noise/time

§ Performance algorithm inputs priori knowledge of injection amplitude and injection time into Bayesian 
adaptive detector

§ Performance algorithm outputs empirical and predicted precision and recall over SNR and time grid

Mission Relevance Contribution Status Update Outlook
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§ The LANL noise-adaptive signal detector module clearly outperforms detectors with static signal 
detector thresholds. The precision and recall at minimum SNR reflects background detection values

Mission Relevance Contribution Status Update Outlook
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We are here
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GNDD and LYNM SMEs 
produced template 
matching signal detectors 
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Deliver fully capable module suite that 
autonomously quantifies detector 
performance within pipeline

FY2023

Model-detector infrastructure 
can estimate collective gain in 
monitoring achieved with models
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Milestones of Autonomous Detection and Outlook

R&D efforts include exercising 
autonomous adaptive detection 
modules in the DNE23 virtual 
experiment
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